Nonesterified fatty acids and glucose in lactating dairy cows: diurnal variations and changes in responsiveness during fasting to epinephrine and effects of beta-adrenergic blockade.
To examine whether the typical nightly rise of nonesterified fatty acids in high yielding dairy cows is due to enhanced sympathoadrenal activity, the beta-adrenergic blocker, propranolol, was infused from 1800 to 0805 h. Concentrations of nonesterified fatty acids continuously increased, whereas those of glucose and insulin decreased. Nonesterified fatty acid concentration decreased within minutes in response to concentrate feeding, starting at 0700 h, in association with an increase of insulin and glucose. In a second experiment, adrenaline (.82 mumol/kg/min) was infused from 1800 to 1810 h, 0600 to 0610 h, and 0600 to 0610 h on the 1st, 2nd and 3rd d. After the second infusion, food was withdrawn for 23 h. Concentrations of adrenaline increased similarly. Nonesterified fatty acids and glucose responses were higher during the second than the first infusion. During fasting, nonesterified fatty acid concentrations increased, whereas glucose and insulin concentrations decreased. During the third infusion nonesterified fatty acids responses were unchanged, whereas glucose responses were decreased. Thus, the nightly rise of nonesterified fatty acids was not the consequence of enhanced beta-adrenergic activity. Responses of glucose and nonesterified fatty acids to adrenaline exhibited diurnal differences. Responses of glucose to adrenaline were reduced within 1 d of fasting, whereas those of nonesterified fatty acids were not altered.